ABSTRACT Background: Elevated body mass index (BMI), higher waist-to-hip ratio, and body dissatisfaction have been investigated as risk factors for the development of bulimic symptoms. Central fat deposition may be particularly relevant to eating disorders. To our knowledge, the longitudinal relations between fat distribution, body dissatisfaction, and loss-of-control (LOC) eating development and maintenance have not been studied. Objective: We examined body fat distribution, independent of BMI and depressive symptoms, as a unique correlate and predictor of body dissatisfaction and LOC eating cross-sectionally and over a 2-y follow-up. Design: Body composition was measured by using dual-energy Xray absorptiometry in 294 adult women at risk of weight gain at baseline, 6 mo, and 24 mo. We assessed LOC eating, body dissatisfaction, and depressive symptoms at baseline, 6 wk, 6 mo, 12 mo, and 24 mo by using the Eating Disorder Diagnostic Interview, the Multidimensional Body-Self Relations Questionnaire-Appearance Scales Body Areas Satisfaction subscale, and the Center for Epidemiologic Studies-Depression Scale, respectively. Results: Independent of BMI, baseline total percentage body fat, percentage trunk fat, and percentage abdominal fat were related to greater body dissatisfaction. Total percentage body fat and trunk fat tended to be associated with greater body dissatisfaction at all subsequent time points. Women with a greater percentage trunk fat, specifically abdominal fat, were at highest risk of developing LOC eating. In the full sample, women with higher baseline percentage trunk and abdominal fat showed increases in LOC eating episode frequency over time, whereas LOC eating frequency remained stable among women with smaller percentages of fat in trunk and abdominal regions. Conclusion: These findings lend further support to the premise that increased central body fat deposition is associated with body image dissatisfaction and suggest that it may represent a risk and maintenance factor for LOC eating. This trial was registered at clinicaltrials.gov as NCT00456131.
INTRODUCTION
The sense of "loss of control" (LOC) 7 over eating has been suggested to be the most important feature of the binge-eating episodes definitive of bulimia nervosa (BN), binge eating disorder, and the binge-eating/purging subtype of anorexia nervosa (AN) (1, (2) (3) (4) (5) . Subjective LOC over eating also prospectively predicts weight gain (6, 7) and the development of objectively large binge-eating episodes (8, 9) . Existing eating disorder risk models comprehensively address psychological factors (see references 10, 11) , but few incorporate biologically based, objectively measurable risk factors, beyond BMI (in kg/m 2 ), that may shed light on the mechanisms underlying the development of LOC eating and purging behaviors. Rising eating disorder prevalence (12) and the improvement in prognosis if eating disorders are detected early (13) highlight the importance of identifying such risk factors.
Body fat distribution appears to be related to body dissatisfaction, which is a risk factor for the development of LOC eating (10, 11) . Total body fat and BMI are associated with increased body dissatisfaction (14, 15) , and women with greater central fat deposition and elevated depressive symptoms report higher body dissatisfaction (16) . These associations may indicate that increased central body fat deposition is a risk factor for the development of eating disorder symptoms; however, previous studies have been cross-sectional in design and used suboptimal techniques to measure body composition.
Several investigations have documented abnormal and centralized fat deposition among acutely weight-restored individuals with AN (e.g., [17] [18] [19] [20] , but relatively few studies have examined body fat deposition abnormalities associated with disorders characterized by LOC eating. Results of 2 studies of body fat distribution among normal-weight individuals with threshold BN indicated that BN individuals compared with weight-matched controls had comparable total percentage body fat (%BF) (21, 22) . Despite this, results of whole-body MRI indicated more abdominal visceral adipose tissue (VAT), particularly in the upper abdomen, in individuals with BN (23) . In addition, VAT was positively correlated with binge-eating frequency and duration of illness, although these effects were lost when age was included as a covariate (23) . Another study, using skinfold thickness to measure fat distribution, reported a greater ratio of percentage trunk fat (%TF) to extremity fat in individuals with BN (65.9% 6 16.0%) than in controls (61.8% 6 115.3%) (22) , but this difference did not reach statistical significance.
Whether increased central fat distribution precedes or follows bulimic-type eating disturbance remains unclear. Few studies have cross-sectionally and, to our knowledge, none have longitudinally investigated relations between measured body fat deposition, body dissatisfaction, and disordered eating in a nonclinical sample. Investigation of body fat distribution and body dissatisfaction in individuals who have not yet developed LOC eating may deepen our current understanding of the interplay between biological and psychological risk factors for LOC eating. Therefore, the goal of the present study was to examine whether greater total or centralized body fat distribution, independent of BMI, longitudinally predicts 1) decreases in body satisfaction and 2) onset or exacerbation of LOC eating.
METHODS

Participants
This study is a secondary analysis of data from a 2-y study conducted at 2 universities in Philadelphia (Drexel University and the University of Pennsylvania). This original study was designed to determine the efficacy of a weight gain prevention program for first-year college undergraduate women.
Participants were recruited through direct mailings to all female first-year students, as well as through advertisements in campus newspapers, fliers posted on campus, and leaflets distributed outside of large first-year classes. Recruitment took place in 6 waves over a 2-y period.
The original study was designed to investigate weight gain prevention in college freshmen. Enrolled participants were between ages 18 and 19 y at study entry. Because dieting (24, 25) , weight suppression (24, 26) , and body dissatisfaction (27, 28) have all been found to predict weight gain, enrolled participants were required to meet at least one of the following criteria at study entry: self-reported current dieting to lose weight, selfreported history of dieting to lose weight in the past, highest lifetime weight minus current weight $1.8 kg, and/or elevated body dissatisfaction, as measured by a score of at least 3.3 (29) on an adapted form of the Satisfaction and Dissatisfaction with Body Parts Scale. The Satisfaction and Dissatisfaction with Body Parts Scale has acceptable internal consistency (a = 0.94), temporal reliability (3-wk test-retest r = 0.90), and predictive validity for future bulimic pathology (30, 31) . Of note, dieting, weight suppression, and body dissatisfaction have also been found to predict the onset or exacerbation of eating disorder behaviors, specifically binge eating and purging behaviors (32) (33) (34) ; therefore, women included in the sample were in fact at risk of both weight gain and eating disorder behavior development. Exclusion criteria included BMI ,20, pregnancy, and current diagnosis of BN, AN, or binge eating disorder as assessed by the Eating Disorder Diagnostic Interview (35) .
Study procedures were in accordance with the ethical standards of Drexel University and University of Pennsylvania Institutional Review Boards, both of which approved the study. All participants provided written informed consent.
Protocol
Participants completed assessments at baseline, 6 wk, 6 mo, 12 mo, and 24 mo. At each assessment, height and weight were measured, and participants completed clinical interviews and questionnaires. Dual-energy X-ray absorptiometry (DXA) scans were conducted at baseline, 6-mo follow-up, and 24-mo followup. Assessors responsible for DXA scans, height and weight measures, and diagnostic interviews were unaware of the intervention condition of participants. Participants were not informed of the results of their body composition results obtained by DXA scans.
Participants were randomly assigned to a treatment condition aimed at prevention of weight gain or to a no-treatment control condition. The treatment included six 1-h group sessions between baseline and week 6. The intervention did not have a statistically significant effect on weight, eating, or other outcomes (MR Lowe, unpublished data, 2014). There were no differences in baseline weight or body fat measures between groups and no between-group differences in changes over time in any of these variables. Therefore, for all analyses in the present study, data from the 2 groups were combined.
Measurements
Body weight, height, and body composition Height was measured to the nearest millimeter and weight was measured to the nearest one hundredth of a kilogram with a portable direct reading stadiometer. BMI was calculated according to the standard formula of body weight in kilograms divided by height in meters squared.
Body composition measurements were performed at Children's Hospital of Philadelphia on a Hologic Delphi DXA with participants wearing paper gowns. Total %BF was measured, and %TF was calculated, per the method of Grinspoon et al. (36) , as (trunk fat mass O total fat mass) 3 100.
Because previous studies have indicated that fat within the abdominal region (e.g., VAT, waist measurements) may have particular relevance to body dissatisfaction and eating disturbance, a DXA measure for abdominal fat was calculated. Although DXA does not permit distinction of VAT from subcutaneous adipose tissue in the trunk, Park et al. (37) reported that in normal-weight men, DXA-measured fat mass from the region delimited by the upper edge of the second lumbar vertebra to above the iliac crest does not statistically significantly differ from single-slice VAT area measures obtained from MRI scan. This region of interest (ROI) was also found to be more strongly correlated with MRI estimates of VAT than waist or hip circumference was (37) . Furthermore, although waist circumference is highly influenced by total body fat, this DXA ROI is not (37) . These data suggest that this DXA ROI may represent a useful measure of total abdominal adipose tissue and a potential proxy measure of VAT. For the purposes of the present study, fat mass within this manually defined ROI, which includes intraabdominal fat and anterior and posterior subcutaneous fat, was defined as "abdominal adipose tissue." As with trunk fat, the fat mass in this abdominal region was converted to a percentage of total fat mass [(abdominal fat mass O total fat mass) 3 100], or percentage abdominal fat (%AF).
LOC eating
The Eating Disorder Diagnostic Interview, a semistructured interview, was used to assess eating disorder behaviors over the 12-mo period before each interview. This interview is an abbreviated adaptation of the Eating Disorder Examination, the gold-standard clinician-administered structured interview to assess eating disorder psychopathology (38) . In previous studies, the symptom composite from the Eating Disorder Diagnostic Interview showed internal consistency (k = 0.96), 1-mo testretest reliability (r = 0.95), convergent validity with alternative measures of eating pathology, and sensitivity to detecting intervention effects (39) . Furthermore, eating disorder diagnoses based on this adapted interview show high interrater agreement (k = 0.88) and 1-wk test-retest reliability (k = 1.0) (40, 41) . Clinical assessors had bachelor's degrees or higher and completed extensive interview training. They were required to show a minimum k agreement coefficient with expert raters of 0.85 before starting data collection.
The Eating Disorder Diagnostic Interview uses similar language and identical criteria as the Eating Disorder Examination to assess objective bulimic episodes (a sense of LOC while eating an unusually large amount of food) and subjective bulimic episodes (a sense of LOC while eating an amount of food subjectively experienced as large but that is not judged to be unusually large by the interviewer given the context). In light of the low frequency of eating disorder behaviors in our nonclinical sample, and because a large body of literature indicates that the sense of LOC experienced during eating episodes is more salient than the actual amount of food consumed (1-5, 42), a composite LOC eating episodes score (the sum of objective and subjective bulimic episodes in the last 3 mo) (43) was calculated for each subject at each time point.
Body dissatisfaction
The Multidimensional Body-Self Relations QuestionnaireAppearance Scales (44) a 34-item measure that consists of 5 subscales-Appearance Evaluation, Appearance Orientation, Overweight Preoccupation, Self-Classified Weight, and the Body Areas Satisfaction subscale-was used to assess body image. This scale is one of the most commonly used body image measures and has been demonstrated to have excellent reliability and validity (45) . For the purposes of this study, to limit multiple comparisons and because we hypothesized that satisfaction with particular regions would be most highly related to body fat distribution, body image disturbance was defined by scores on the Body Areas Satisfaction subscale. The Body Areas Satisfaction subscale questions ask participants to rate their level of satisfaction with 5 body regions, muscle tone, weight, height, and overall appearance on a 5-point scale ranging from "very satisfied" to "very dissatisfied." Higher scores on this subscale indicate greater body areas satisfaction, and lower scores are indicative of body dissatisfaction. In the present sample, Cronbach's a for the Body Areas Satisfaction subscale was 0.74.
Depressive symptoms
Depressive symptoms were measured with the Center for Epidemiologic Studies-Depression Scale (CES-D) (46), a 20-item scale that measures depressive symptoms in the past week. This measure has been shown to have excellent reliability and validity (47) , and in our sample, Cronbach's a was 0.66. Depressive symptoms have been found to be related to centralized body fat deposition [e.g., Lee et al. (48)]. In addition, as previously described, women with higher depression scores and body dissatisfaction reportedly have increased central fat deposition, as measured by waist-to-hip ratio. Therefore, CES-D scores were entered as covariates in analyses to examine body fat distribution, independent of depressive symptoms, as a predictor of body dissatisfaction and eating disturbance changes.
Statistical analysis
Pearson correlations examined relations between all variables at baseline. To examine relations independent of BMI and depressive symptoms, multiple hierarchical linear regression and multiple hierarchical logistic regression, with covariates entered in the first step, examined relations between body composition, body dissatisfaction, and LOC eating episode frequency at baseline.
To examine predictors of body satisfaction and LOC frequency trajectories in relation to body composition variables over 2 y, we employed multilevel modeling techniques by using SAS version 9.4 (SAS Institute). Relative to ordinary least squares regression methods, SAS procedures MIXED (for continuous outcomes) and GLIMMIX (for the zero-inflated LOC outcome on a negative binomial distribution) more flexibly address the nested structure of longitudinal data (with .3 assessments), unequally spaced assessment points, and missing data.
To examine LOC development, we categorized participants with no LOC at baseline who reported LOC at any later time point as individuals with LOC onset over the course of 2 y (n = 38). Logistic regression models were used to test baseline body satisfaction, %BF, %TF, and %AF as predictors of LOC eating onset (compared with no onset) among participants with no LOC at baseline. Based on existing recommendations for behaviors present in $10% of the population under investigation (49), both ORs and RR estimates are presented. The present, nonclinical sample showed a low overall prevalence of LOC across 2 y, although the presence and frequency of LOC varied within person. Consequently, we examined LOC trajectories in 2 ways: 1) frequency of LOC at each assessment across all participants and 2) frequency of LOC at each assessment among only those participants who reported LOC at baseline (n = 55).
Each multilevel model included baseline depression severity (covariate; centered at the grand mean), baseline predictor (body satisfaction, %BF, %TF, or %AF), time, and the interaction of time and the predictor variable. Body satisfaction, %TF, and %AF models also included baseline BMI as a covariate (grand mean centered). Analyses with %BF did not include BMI as a covariate because the %BF equation already takes total body mass (total lean and fat mass) into account. Socioeconomic status, as measured by scores on the Hollingshead Four-Factor Index of Socioeconomic Status (50), was examined as an additional potential covariate. Because socioeconomic status was not related to outcomes of interest at any time point and was not a statistically significant predictor in any of the models presented, we removed this variable from our final models for parsimony. Our a level for statistical significance was set at 0.05; however, we also highlight tests with corresponding P values between 0.05 and 0.10 as worthy of additional investigation.
RESULTS
Baseline participant characteristics
A total of 294 women were enrolled in the study and completed baseline assessments, 231 completed 6-mo follow-up assessments, 214 completed 12-mo follow-up assessments, and 197 completed 24-mo follow-up assessments. Most of the sample included selfidentified Caucasian women (58%), whereas 18% of the sample was Asian, 11% was African American or black, and 13% was "other race." Although 73% of the sample fell within the "normal" BMI range (18.5-24.9), 23% was overweight (BMI between 25.0 and 29.9), and 4% had a BMI .30. Baseline characteristics of the sample are presented in Table 1 . Fifty-five participants (19%) reported LOC eating in the past 3 mo. Intercorrelations among variables at baseline are presented in Table 2 .
Total %BF
There was a small but statistically significant correlation between %BF and Body Areas Satisfaction subscale score. Results of logistic regression indicated that %BF was not related to whether women reported LOC episodes at baseline, either on its own (P = 0.267) or controlling for CES-D score (P = 0.86).
%TF
We examined correlations between regional ratings of body satisfaction-ratings of lower torso (buttocks, hips, thighs, and legs), mid torso (waist, stomach), and upper torso (chest or breasts, shoulders, arms) satisfaction (see Table 2 )-and correlations among each of these ratings and regional body fat distribution. At baseline, there were weak but statistically significant (P , 0.001), negative correlations between %TF and the total score on the Body Areas Satisfaction subscale, which appeared to be driven by mid-torso dissatisfaction. Whether women reported LOC episodes at baseline tended to be associated with %TF at baseline, with those reporting LOC episodes at baseline having higher %TF than women who did not (Wald x 2 = 3.83, P = 0.05). The effect size for this relation was small (OR: 1.06; RR: 1.05; 95% CI: 0.99, 1.10). Results of hierarchical multiple regression, with CES-D score and BMI entered first, indicated that %TF remained a statistically significant correlate of the Body Areas Satisfaction subscale (b = 20.14, P = 0.03; DR 2 = 0.017), but %TF was not a statistically significant correlate of the presence of LOC eating at baseline above and beyond CES-D score (P = 0.50).
%AF
As expected, at baseline, %AF and %TF were highly correlated (r = 0.78; see Table 2 ). Percentage abdominal fat was not more strongly correlated with the Body Areas Satisfaction subscale or with mid-torso satisfaction than %TF was. Percentage abdominal fat was not related to the likelihood of reporting LOC episodes at baseline (P = 0.18), and it was not statistically significantly related to Body Areas Satisfaction above and beyond BMI and depression level (P = 0.084).
Body composition and body satisfaction over time
Over 24-mo follow-up, roughly equal proportions of the sample gained or lost 5% or more of their initial weight (24% and 20%, respectively), whereas 56% were relatively weight stable, with their follow-up weight within 5% of their initial weight.
Approximately 69% of the variability in body satisfaction over 2 y was attributable to between-person differences (intraclass correlation coefficient: 0.69; 95% CI: 0.64, 0.75), indicating that within-person change accounted for 31%. The average participant had a mean 6 SD body satisfaction score of 3.16 6 0.60 at baseline. Slope estimates indicated that these scores increased slightly but statistically significantly over time (estimate = 0.0003, t = 6.79, P , 0.001).
Higher (compared with lower) baseline %BF was associated with lower overall body satisfaction at all time points (between person: t = 23.48, P = 0.0005; see Table 3 ); however, the interaction (52) . CES-D, Center for Epidemiologic Studies-Depression Scale; LOC, loss of control; MBSRQ-AS, Multidimensional Body Self-Relations Questionnaire-Appearance Scales. 2 Maximum and miminum range of the means. 3 Of those who endorsed any such episodes in the past 3 mo.
between time and baseline %BF was not statistically significant (t = 21.34, P = 0.18), suggesting that change over time in body satisfaction was not related to baseline %BF. Similarly, higher (compared with lower) baseline %TF tended to be associated with lower overall body satisfaction (between person: t = 21.87, P = 0.06); the interaction between baseline %TF and time was not statistically significant (t = 20.42, P = 0.67). Neither the main effect of baseline %AF (t = 21.53, P = 0.12) nor the interaction between baseline %AF and time (t = 20.06, P = 0.95) was a statistically significant predictor of body satisfaction over time.
Body composition and LOC eating frequency over time
LOC eating onset
To examine risk of LOC onset, we compared baseline body satisfaction and fat percentage for participants who reported no LOC at baseline but later developed LOC with those who did not develop LOC. Controlling for baseline BMI and depressive symptoms, baseline %AF and %TF differentiated those who did and did not develop LOC (see Table 4 ). For example, a one-unit increase in %AF was associated with a 53% increase in the risk of LOC onset (RR: 1.53; 95% CI: 1.18, 1.97; P = 0.001). Baseline body satisfaction and %BF were not associated with the onset of LOC eating (both P . 0.11).
LOC eating maintenance or exacerbation
Among the 55 participants (19% of the total sample) who reported LOC eating over the past 3 mo at baseline, episodes occurred approximately once per month (mean 6 SE: 3.13 6 0.70) at the start of the study and demonstrated non-statistically significant decreases over time (P = 0.46). The interaction between baseline body satisfaction and time in the prediction of LOC eating change approached statistical significance (t = 21.71, P = 0.09; see Table 5 ). Participants with high baseline body satisfaction decreased LOC frequency and maintained these decreases over 2 y. In contrast, those with low baseline body satisfaction decreased and then increased to near-baseline amounts over 2 y. Baseline %BF, %AF, and %TF showed no statistically significant relations with LOC frequency among the subset of women who endorsed LOC at study entry (all P . 0.30).
Full-sample LOC eating change
Controlling for baseline BMI and depressive symptoms, the frequency of LOC episodes across all participants was low at baseline (mean 6 SE: 0.06 6 0.02) and increased over time (t = 5.67, P , 0.001). In the full sample, baseline body satisfaction Among those who endorsed any such episodes in the past 3 mo (natural log transformation applied to this variable). and total %BF were unrelated to LOC frequency over time (main effects and interactions with time; both P . 0.11). There was a statistically significant interaction between %TF and time (t = 2.57, P = 0.01; see Table 6 ). As illustrated in Figure 1 , participants with higher %TF demonstrated steadier increases in LOC-particularly between 12 and 24 mo-than those with lower %TF. Similarly, the interaction between baseline %AF and time approached statistical significance (t = 1.93, P = 0.05) such that those with greater %AF at baseline demonstrated greater increases in LOC eating frequency over time.
DISCUSSION
The current study represents the first longitudinal investigation, to our knowledge, of the relations among body fat distribution, body image disturbance, and disordered eating. Results of crosssectional analyses support initial hypotheses that, independent of BMI and depression levels, women with more body fat were more dissatisfied with their bodies.
Women with greater central fat stores were less satisfied with their bodies in general. Our longitudinal findings suggest that, independent of BMI and depressive symptoms, 1) larger stores of trunk fat, especially in the abdominal region, may represent a risk factor for LOC eating development, and 2) larger percentages of fat stored in these central regions and body dissatisfaction may serve as maintenance or exacerbation factors for LOC eating.
Concordance with previous studies
Our findings are consistent with limited extant literature suggesting that central fat deposition may contribute to body dissatisfaction and relate to disordered eating among individuals without threshold eating disorders. Abdominal adiposity has been shown to be the strongest correlate of self-estimated whole-body fatness in non-eating-disordered individuals (53); however, longitudinal investigations focused on eating disorder symptom development have not yet considered the relative importance of body fat compared with BMI. For example, a longitudinal study of adolescent girls reported that baseline "body fat" predicted elevated eating disorder psychopathology scores over time and that participants who remained in a "chronic eating problems" group consistently had more body fat than girls who were not in this chronic group (54); however, this study approximated total body fat by using only body weight and height data, preventing determination of whether body fat percentage or regional fat deposition predicted the development of eating disturbance above and beyond BMI. The current results thus refine those of previous investigations. They indicate that among those who do not have any LOC eating at baseline, those with greater central fat deposition are more likely to develop this form of disordered eating and that in a mixed, large sample, women with larger central fat stores are more likely to engage in more LOC eating over time.
Potential clinical implications and hypotheses worthy of further investigation
Concern about fat and its distribution may be an important risk factor for the development of eating disturbance, specifically LOC eating. Prospective, longitudinal study is needed, and the results of the present study should be extended to include individuals who develop threshold eating disorders. If our preliminary findings are replicated, perhaps an increased focus of eating disorder prevention efforts on individuals with elevated central fat deposition and the promotion of acceptance of body fat distribution could be beneficial. The Eating Disorder Examination (55) includes questions about perceptions of "regional fatness" and concerns about body fat percentage. The predictive power of these items and their concordance with objective body fat measures would also be interesting to note in future research.
The prevalence of any LOC eating in our sample at baseline was low, and the frequency of LOC eating over the course of a 2-y follow-up did not increase, on average, to a clinical level. The results of this secondary data analysis do, however, support as worthy of further study the hypothesis that the greater abdominal adiposity observed in women with BN (22, 23) predates bingeeating onset and could contribute to the development of LOC eating and perhaps objectively large binge eating. This hypothesis may also be relevant to future study of AN. Investigations in acutely weight-restored women with AN indicate that VAT and %TF, and not percentage extremity fat, are increased to levels statistically significantly higher than those of matched healthy controls (17) (18) (19) . Although greater central fat deposition in weight-restored AN was unrelated to some eating disorder psychopathology (17) , no study to date has examined whether this pattern of body fat distribution is related to the binge-eating/purging subtype of AN or the development or worsening of LOC eating in AN. Further research is needed to determine whether findings from the present preliminary study are applicable to LOC eating in patients with BN or AN. In addition, future research should investigate how body fat distribution may relate to the severity or degree to which a sense of LOC is experienced during eating.
The current study did not include any biological measures to elucidate the potential mechanism by which large central fat stores may promote LOC eating; however, previous work suggests cortisol, leptin, and insulin may be involved. For example, prior results indicate greater food intake-induced and stressinduced stimulation of cortisol among individuals with higher central fat deposition compared with individuals with peripheral obesity and among those with binge eating compared with weight-matched controls (56) (57) (58) . Authors speculate that this elevated glucocorticoid release may, in turn, worsen insulin sensitivity and decrease sensitivity to leptin, an anorexigenic peptide, which may further promote overeating [e.g., Zakrzewska et al. (59) ]. Future study should include regular, comprehensive appetitive-signaling hormone panels to investigate the hypothesis that elevated central fat stores contribute to a sense of LOC over eating via this hormonal pathway.
Study strengths and limitations
The current study has several strengths. First, we included a large, longitudinally assessed sample, and we used DXA to FIGURE 1 Baseline % TF 3 time predicts increases in LOC eating in college women (full sample, n = 197 at 2 y; P = 0.01). Analysis controls for baseline depression level and BMI. Percentage TF estimated for 6 1 SD from the sample mean. LOC, loss of control; TF, trunk fat. measure both total body composition and regional fat distribution, which, to our knowledge, has not been previously evaluated as a risk factor for eating disorder behavior. DXA provides advantages relative to other body composition assessment procedures because it is brief, involves only a minimal radiation dose, is highly accurate, and is not sensitive to variation in hydration [e.g., Ellis (60) ]. Furthermore, we included covariates to address alternative explanations for results and used a wellvalidated semistructured interview for eating disorder symptom and behavior assessment.
Despite these strengths, a number of important limitations should be acknowledged. First, because these are the results of a secondary data analysis, further, prospective research aimed at specifically examining longitudinal relations between body fat distribution and eating disturbance is needed. Second, the present study included only women who were freshmen in college, endorsed symptoms indicative of elevated risk of weight gain and eating disturbance development, and were interested in participating in the weight gain prevention study for which the data were collected. Furthermore, as presented in Table 1 , the women included in the sample had higher CES-D scores than did collegeaged female norms (46, 51) , despite fairly average body areas satisfaction. Thus, the generalizability of the findings to other populations is limited. Because regular, objectively large LOC eating episodes are currently required for BN and binge eating disorder diagnoses, and our study investigated LOC eating development and exacerbation in a nonclinical sample, the applicability of our preliminary findings to those with threshold eating disorders or the development of LOC eating episodes that are objectively large is unknown.
In addition, menstrual phase, which may affect perceived body size and satisfaction (61), was not assessed in our sample. Although we have no reason to suspect that menstrual status at assessment points differed systematically across women who developed LOC compared with those who did not or those women whose LOC frequency worsened compared with those whose did not, future study accounting for this potential confound is needed. In addition, despite the advantages of DXA, future study should include computed tomography or magnetic resonance scans, which allow for more precise assessments of visceral and subcutaneous adipose tissue.
In summary, the results of this study suggest that larger central fat stores have a statistically significant impact, independent of BMI, on body dissatisfaction, and women with greater central fat deposition may be more likely to engage in LOC eating. The hypothesis that increased central fat stores biologically and psychologically contribute to the development of LOC eating is supported by these preliminary findings as worthy of further investigation.
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